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1 . Contract  Objectives 

The  purpose  of  the  contract  mss  to  fabricate  additional  equipment  for  the 
Air  Force  Geophysics  Laboratory  magnetic  data  collection  system.  The  system  was 
designed  and  original  equipment  was  fabricated  by  UCLA  under  contract  F19628-72-C- 
0175. 

The  contract  requires  design  studies  and  fabrication  of  three  fluxgate  magne- 
tometers and  two  data  collection  platform  digital  systems. 

2.  Fluxgate  Magnetometers  Fabrication 

The  fluxgate  magnetometers  followed  the  design  of  Power  [1]  with  modifications 
to  reduce  digital  noise  on  the  analog  outputs  of  the  magnetometer.  The  changes 
Included  better  power  supply  decoupling  on  the  drive  boards,  reduced  frequency 
response  of  the  summing  amplifiers  on  the  second  harmonic  boards  and  the  design  of 
a new  display  logic  board. 

The  redesigned  display  logic  board  (figure  1)  uses  fewer  digital  logic  circuits 
that  require  less  power  and  Introduce  less  noise  Into  the  magnetometer  circuits. 

The  sensor  cables  were  fabricated  from  specially  ordered  wire  having  a water 
proof  outer  cover.  Three  cables  fabricated  for  the  new  magnetometers  and  six 
additional  cables  were  fabricated  for  retrofitting  the  magnetometers  built  under 
the  earlier  contract. 

A new  sensor  assembly  was  fabricated  for  magnetometer  SN001  and  the  unit 
redesignated  SN001A.  This  sensor  assembly  was  designed  to  minimize  cross  axis 
sensing  between  the  three  orthogonal  sensors  In  the  assembly. 

3.  Data  Collection  Digital  Equipment  Fabrication 

The  data  collection  platform  digital  equipments  were  fabricated  to  the  original 
design  of  Ioannldls  et  al.  [2].  The  two  units  Incorporated  analog-to-dlgltal 
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converters  manufactured  by  Tustln  Electronics  of  Irvine,  California.  The  two  units 
are  fully  compatible  and  Interchangable  with  equipment  fabricated  under  the  earlier 
contract. 

4.  Magnetometer  Tests 

The  final  tests  of  the  magnetometers  were  conducted  In  two  parts.  At  NASA 
Ames  Research  Center  the  orthogonality  of  the  sensors  and  the  scale  factor  were 
tested.  In  the  laboratory  at  UCLA  the  relative  temperature  dependence  of  the  sensor 
assembly  and  the  electronics  were  tested. 

The  test  procedure  for  the  orthogonality  and  scale  factor  tests  and  the  data  for 
magnetometers  SN007,  SN008,  SN009  and  SN001A  are  shown  in  Table  I.  These  test  were 
performed  at  NASA  Ames  Research  Center  because  of  the  good  quality  of  the  magnetic 
test  facility.  The  facility  has  a 12  foot  cubical  coll  system  driven  by  precision 
current  sources.  The  alignment  *nd  the  scale  factors  of  the  system  are  periodically 
checked. 

The  temperature  test  procedures  and  data  are  shown  In  Table  II  and  Table  III. 
This  test  demonstrates  the  relative  temperature  dependence  of  the  system.  With  the 
limited  size  of  the  colls  In  the  UCLA  magnetic  test  facility,  30  Inch  In  diameter, 
it  Is  difficult  to  make  three  axis  measurements  approaching  absolute  accuracy. 

The  sensor  temperature  test  Is  performed  In  two  runs,  one  hot  and  one  cold. 
Because  the  sensor  Is  moved  between  the  two  runs  of  the  test  the  data  at  room 
temperature  does  not  close  for  some  cases.  This  Is  because  the  sensor  Is  not 
aligned  exactly  to  the  same  position  within  the  coil  system  between  the  two  runs. 
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Magnetometer  Test  Outline 

1.  Sensor  alignment  checks 

1.1  Place  sensor  assembly  In  the  center  of  the  coll  system  with 
the  X-axis  pointing  north.  Adjust  leveling  screws  to 

zero  the  level  bubbles  on  the  sensor. 

1.2  Adjust  the  field  such  that  each  magnetometer  reads  zero. 

1.3  Increase  the  E-W  field  to  ''-lO.OOOy  and  rotate  the  sensor 

till  the  X-axis  reads  zero.  Relevel  the  sensor  If  needed 
and  repeat  the  X zero  test.  The  sensor  assembly  Is  now 
level  with  the  X sensor  aligned  with  the  N-S  coll.  Remove 
the  lO.OOOy  E-W  field. 

1.4  Adjust  the  field  such  that  each  magnetometer  axis  reads  zero. 

1.5  Increase  the  13-S  field  to  lO.OOOy  and  record  the  Y and  Z . 

magnetometer  axes.  Remove  the  field. 

1.6  Increase  the  vertical  field  to  10,000y  and  record  the 
X and  Y magnetometers.  Remove  the  field. 

1.7  Increase  the  E-W  field  to  10,000y.  Record  the  X and  Z 
axes  magnetomerer . Remove  the  field. 

1.8  Adjust  the  field  such  that  the  X magnetometer  reads  zero. 
Apply  the  following  calibrate  fields  In  the  N-S  axis, 
+40,000y« 

1.9  Repeat  the  values  of  1.8  for  the  vertical  colls  and  record 
the  Z magnetometers. 
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1.10  Rotate  the  sensor  90°  In  the  horizontal  plane  using  the 
technique  of  1.3  to  align  the  Y axis  to  the  H-S  coil. 

1.11  Repeat  the  values  of  1.8  for  the  N-S  colls  recording  the 
Y-axis. 

1.12  Stand  the  sensor  on  its  ♦ Y edge  (the  cable  side).  Align 
the  X-axis  to  north  by  zeroing  X with  a large  E-W  field. 

1.13  Increase  the  vertical  field  to  10,000y  and  record  the 
X magnetometer. 
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Electronic  Temperature  Ttst 

1.  Align  the  sensor  assembly  In  the  coll  system. 

2.  Install  the  electronics  In  the  temperature  chamber. 

3.  Adjust  the  field  In  each  coll  to  zero  the  magnetometer. 

4.  Set  the  temperature  control  to  the  desired  temperature. 

5.  After  temperature  stabilization  apply  plus  and  minus  lO.OO&y  to  each  axis 
In  succession. 

6.  Read  and  record  the  output  of  each  axis  of  the  magnetometer. 
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SN009  Electronics  Temp  Test 
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Place  the  sensor  assembly  In  the  temperature  chamber. 

Heat  the  sensor  assembly  at  +60°C  for  8 hours. 

Remove  the  sensor  assembly  and  Install  It  In  the  coll  system. 

At  selected  Intervals  apply  plus  and  minus  lO.OOOy  to  each  axis  In  succession 
and  read  the  magnetometer. 

Repeat  the  above  process  after  cooling  the  sensor  at  -30°C  for  8 hours. 
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